Neuroprotective effects of syringic acid against OGD/R-induced injury in cultured hippocampal neuronal cells.
Cerebral ischemic injury and treatment are important topics in neurological science. In the present study, an in vitro model of cerebral ischemia was established by subjecting primary cultures of hippocampal neuronal cells to oxygen-glucose deprivation followed by reperfusion (OGD/R), in order to evaluate the possible neuroprotective role of syringic acid (SA). The results of 3-(4,5-dimethylthiazol‑2-yl)-2,5-diphenyltetrazolium bromide (MTT) and lactate dehydrogenase (LDH) assays showed that pre-treatment with SA (0.1, 1, 10, and 20 µM) attenuated OGD/R-induced neuronal injury in a dose-dependent manner, with evidence of increased cell viability and decreased LDH leakage. In addition, oxidative stress markers were evaluated using commercial kits, and the results demonstrated that OGD/R exposure induced distinct oxidative stress, accompanied by elevated levels of intracellular reactive oxygen species (ROS) and malondialdehyde (MDA) production, and reduced activity of the antioxidant enzyme superoxide dismutase (SOD), which were dose-dependently restored by pre-treatment with SA. In addition, the concentration of intracellular free calcium [Ca2+]i and mitochondrial membrane potential (MMP or Δψm) were determined in order to evaluate the degree of neuronal damage by performing flow cytometric analysis and observing the cells under a fluorescence microscope, respectively. We demonstrated that pre-treatment with SA inhibited elevations in [Ca2+]i, whereas it increased the MMP dose-dependently following exposure to OGD/R. Western blot analysis revealed that OGD/R promoted cell apoptosis with concomitant increases in Bax and caspase-3 expression, and reduced Bcl-2 expression, which was reversed by pre‑treatment with SA in a dose-dependent manner. Moreover, these effects were mediated through the JNK and p38 pathways, as pre‑treatment with SA inhibited the OGD/R-induced increase in phosphorylated (p-)JNK and p-p38 expression. Taken together, these results suggested that SA exerted strong neuroprotective effects in hippocampal neuronal cells, which may be attributed to the attenuation of OGD/R-induced cell injury through the JNK and p38 signaling pathways.